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Opportunities for pharmacists to recommend and administer routine vaccines Jennifer E. Isenor, BSc(Pharm) , PharmD ; Susan K. Bowles, BScPhm, PharmD, MSc
The Canadian National Advisory Committee on Immunization (NACI) makes recommendations for the use of vaccines. 1 Individual provinces and territories determine which vaccines will be funded and the schedules that are appropriate, based on their resources (e.g., funds, immunization providers, etc.). 2 Routine vaccinations recommended for previously vaccinated adults and those who are unimmunized or underimmunized are found in Table 1 . This article will focus on influenza, tetanus, diphtheria, acellular pertussis (Tdap) and tetanus and diphtheria (Td) vaccines for routine vaccination, as well as measles, mumps and rubella (MMR), meningococcal and polio vaccines for adults requiring catch-up, with emphasis on pharmacy-based vaccination. 3 Other articles in this special section on pharmacists as immunizers give information on pneumococcal, human papillomavirus (HPV), varicella and zoster vaccines.
Canadian pharmacists are highly accessible health care professionals. Approximately 60% of Ontarians reside within walking distance of a pharmacy and 91% within a 5 km drive, and similar results have been observed in Nova Scotia. 4, 5 This degree of accessibility and the resulting frequency of pharmacy visits (up to 14 times per year) provides pharmacists with multiple opportunities to assess for, recommend and administer routine vaccines for adults. 6 However, there is considerable variation across provinces/territories regarding specific vaccines included within pharmacists' scope of practice.
Over 20 years ago, the American Pharmacists Association developed guidelines for pharmacy-based vaccination advocacy that are directly applicable to Canadian pharmacists today. Pharmacists were encouraged to engage their patients as educators (recommending vaccines), facilitators (hosting other immunizers in a pharmacy/clinic) or as immunizers. 7 Evidence supports pharmacists in each of these roles to improve vaccination coverage among adult patients. 8 Nowadays, vaccination is generally considered a standard of practice for pharmacists.
In addition, community-based pharmacists are in an excellent position to determine if their adult patients are up to date on recommended vaccines. Medication reviews offer the opportunity to create an "inferred diagnosis" from current drug therapies, which can then be used to identify the need for education and/or specific vaccine recommendations. 9 This might include influenza vaccine for patients receiving insulin, diabetic supplies or respiratory medications used to treat asthma or chronic obstructive pulmonary disease (COPD). 10 This series of articles has been accredited for 1.75 CEUs under CCCEP file #: 8002-2019-2888-I-P.
To earn your CEUs, please review each article, then click on www.pharmacists.ca/immunizers to complete a series of short assessments.
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Another potential opportunity to identify routine vaccination requirements is during travel medicine consultations that are offered by some pharmacists. A 2018 survey of 4023 adults conducted by the Canadian Pharmacists Association found that 87% of Canadians trust pharmacists to provide advice on vaccinations, and recommendations from pharmacists regarding the need for receiving a specific vaccine are frequently accepted. 9, 11, 12 Likewise, patients appreciate the convenience offered by pharmacists providing vaccinations in the pharmacy and in community sites, including workplaces. 13, 14 The perceptions of the public surrounding pharmacist provision of routine vaccinations is an important consideration for many pharmacists when integrating vaccination services into their practice. While Canadian data are limited, patients generally report a high level of satisfaction with pharmacist administration of vaccines. In a survey of Nova Scotians who received influenza vaccine from a community pharmacist, most respondents reported the service was as good as (40%) or better than (50%) past experiences with other immunizers. 13 In another study of patient satisfaction regarding pharmacistadministered influenza vaccination in Toronto, 92% of recipients were very satisfied with the services received. 15 Moreover, 99% reported they would recommend that friends and family be vaccinated by a pharmacist. 15
Influenza vaccination
Influenza is a respiratory illness associated with serious complications, such as secondary bacterial pneumonia or exacerbation of an underlying respiratory disease in vulnerable populations. It is estimated that an average of 23,000 cases of laboratory-confirmed influenza are reported annually, resulting in approximately 12,000 hospitalizations and 3500 deaths in Canada. 10 Although overall vaccine effectiveness varies yearly, annual vaccination can reduce influenza-related complications in high-risk adults. 10 NACI recommends annual vaccination for all individuals ≥6 months who do not have any contraindications to the vaccine. 10 The highest priority should be given to those at greatest risk of developing influenza-related complications and those capable of transmitting influenza (such as health care workers) to high-risk persons. Those at the greatest risk of influenza-related complications include pregnant women, adults and children with certain medical conditions; adults ≥65 years; Indigenous peoples; and residents of nursing homes or other long-term care facilities. For adults and children ≥9 years, a single dose of influenza vaccine is recommended. Children <9 years who have not received previous influenza vaccine should receive 2 doses of vaccine separated by a minimum of 4 weeks between doses. 10 In Canada, 5 types of influenza vaccine are licensed: standard-dose trivalent inactivated vaccine (TIV), adjuvanted TIV, high-dose TIV, quadrivalent inactivated vaccine (QIV) and quadrivalent live-attenuated vaccine (quadrivalent LAIV).
Choice of product is based on age, underlying risk factors, availability through publicly funded (or private) programs in each province/territory and vaccine access through pharmacies. In contrast with TIV, which contains 2 strains of influenza A and 1 strain of influenza B, QIV vaccine contains 2 strains of influenza A and 2 strains of influenza B. When available, QIV is preferred for children and adolescents 2 to 17 years, given the burden of influenza B in children. 10 Quadrivalent LAIV provides a noninjectable option for children and adults 2 to 59 years but (as a live vaccine) should not be used in pregnant women, the immunocompromised, children/adolescents 2 to 17 years receiving acetylsalicylic acid, health care providers or individuals with severe asthma. 10 However, quadrivalent LAIV will not be available in Canada for the 2019-2020 influenza season. 16 Annually, NACI makes recommendations regarding highpriority recipients and specific vaccine types. 16 With many differences in influenza programs across provinces and territories, including considerable variability in vaccine products offered, pharmacists need to be familiar with these to best advise patients in their specific jurisdiction.
Tetanus, diphtheria, pertussis vaccination
Tetanus (lockjaw) occurs worldwide, with a case fatality rate in the unvaccinated ranging from 10% to over 80%. Tetanus is rarely seen in Canada due to vaccination. A wound that is exposed to soil, animal/human feces or dust contaminated with Clostridium tetani spores can lead to infection (as the spores germinate into bacilli that release a neurotoxin, which causes tetanus). Since the neurotoxin is the causative agent, there is no person-to-person transmission of tetanus and herd immunity does not protect the unvaccinated. Tetanus toxoid is not available on its own, only in combination with other vaccines. For adults, it is available with diphtheria and acellular pertussis (Tdap) or with only diphtheria (Td). For adults who have previously received tetanus toxoid-containing vaccine, NACI recommends that all adults ≥18 years receive a booster dose of Td every 10 years. Those who have not previously received a dose of Tdap in adulthood should receive 1 dose (which can be in place of the usual 10-year booster of Td).
Diphtheria occurs worldwide and is endemic in some countries. Although rare in Canada, cases imported from countries in which it is endemic have been reported, as well as cases of under/unimmunized Canadians acquiring it during travel. Death occurs in 5% to 10% of cases. Diphtheria is transmitted from the respiratory tract of humans. As with tetanus, diphtheria toxoid is not available on its own, only in combination with other vaccines. For adults, it is available with tetanus and pertussis (Tdap) or with only tetanus (Td).
Pertussis (whooping cough) is highly communicable; it is common in children and endemic worldwide. Severity and complications are greatest among infants, especially those who are under/unimmunized. Although mortality is rare in
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Canada, deaths related to pertussis occur each year, most commonly in under/unimmunized infants, including those who are too young to have received vaccinations. Acellular pertussis is also not available on its own, only in combination with other vaccines. For adults, it is available with tetanus and diphtheria (Tdap). Refer to the Canadian Immunization Guide for details regarding timing of Tdap vaccine (1 dose in adulthood) in those who have previously (or not) received acellular pertussis vaccines as children/adolescents. 17 Pertussis-containing vaccine (Tdap) should also be administered in every pregnancy, regardless of the mother's previous vaccination history, ideally between 27 and 32 weeks of gestation. 18 In summary, all previously vaccinated adults require a dose of Td every 10 years. If they have not received a dose of pertussis-containing vaccine in adulthood, then a dose of Tdap should be administered as soon as the lack of a dose in adulthood is confirmed, followed by Td every 10 years thereafter.
Measles, mumps, rubella, meningococcal and polio vaccination (in under/unimmunized adults)
Measles is one of the most highly contagious diseases worldwide, with about 10% of people experiencing complications. As of 2019, outbreaks continue to occur internationally, including in developed countries such as Canada, particularly when vaccination levels decline. 19 Mumps also occurs worldwide, with outbreaks in Canada. Complications are frequent; however, permanent sequelae are rare. Measles and mumps vaccine is available in combination with rubella (MMR), as well as a product that also contains varicella (MMRV). NACI recommends a single dose of measles and mumps-containing vaccine for adults born in or after 1970 who have not been previously vaccinated. Those born before 1970 are presumed to have acquired natural immunity. One or 2 doses may be considered for health care workers, travellers and military personnel deemed at risk, regardless of year of birth. Differences may exist across jurisdictions for catch-up recommendations. 20 Rubella is highly communicable and occurs worldwide, with approximately half of cases estimated to be subclinical. If a woman contracts rubella during pregnancy, her infant is at risk of congenital rubella syndrome (CRS), which has clinical manifestations that include cataracts/congenital glaucoma, congenital heart defects and sensorineural hearing loss. For under/unimmunized adults, a single dose of MMR should be given; however, dosing may be dependent more on measles and mumps risk and a second dose may be required. As a live-attenuated vaccine, MMR should be avoided in pregnancy and immunocompromised individuals. Women of childbearing age should be assessed for the need for MMR prior to planning pregnancy. 21 Invasive meningococcal disease (IMD) is endemic in Canada, and although it occurs at low rates, mortality is approximately 10%, with 10% to 20% of survivors suffering long-term sequelae, including neurologic disabilities and amputations.
For adults 18 to 24 years who have not been previously vaccinated, meningococcal vaccine may be indicated. The specific vaccine recommended differs among provinces and based on the patient's age. 22 Polio has not been eradicated globally, and a small risk exists for Canadians due to importation and for those travelling to polio-endemic countries. In adults who contract paralytic polio, the case fatality rate is 15% to 30%. Inactivated polio virus is available alone (IPV) or in combination with other vaccines (e.g., Tdap-IPV). Previously unimmunized adults who also require a primary series of tetanus toxoid-containing vaccine should receive the primary series of IPV as well. If they do not require the primary series of tetanus toxoid-containing vaccine, then those at high risk should receive the primary series of IPV and those who are not at high risk can receive the vaccine with their next Td or Tdap booster. 16, 23 
Evidence supporting pharmacists providing routine vaccines
Most data for pharmacist administration of vaccines come from the United States, where pharmacists have been providing vaccinations for over 2 decades. Pharmacists have consistently been shown to increase both influenza and pneumococcal vaccination rates. 8, [24] [25] [26] However, less is known about the potential impact of pharmacy-based vaccination on improving coverage rates for other vaccines.
Limited data exist regarding the effect of hospital pharmacists, primarily due to the availability of other hospital-based immunizers, including nurses. However, hospital pharmacists contribute to improving vaccination rates through a variety of interventions and may also access the best possible medication history to determine an individual's vaccination status in screening for specific vaccine requirements. 27 Once the need for vaccination is identified, hospital pharmacists can provide education, facilitate vaccination through policy development and use of standing orders and/or participate in pharmacy-led programs for specific populations. [28] [29] [30] [31] [32] [33] With specific regard to influenza vaccination, US studies have shown increased coverage rates in jurisdictions where pharmacists can administer influenza vaccine, with an absolute (and sustained) increase ranging from 2.9% to 5%. 25, 34, 35 Furthermore, a greater number of pharmacists per 1000 population are associated with higher odds of influenza vaccination. 36 This may be due to the accessibility of pharmacists in comparison to other vaccination providers. Notably, data from a large US-based pharmacy chain showed that one-third of all influenza vaccines were administered during "off-hours" (evenings, weekends and holidays). 37 In Canada, incorporating pharmacists into publicly funded influenza vaccination programs has led to a modest increase in overall vaccination rates, ranging from 2% to 6%, although longer-term sustainability remains to be demonstrated. 38, 39 Importantly, incorporating pharmacists into influenza vaccination programs has been found to PHArmAciSTS AS immUNiZerS be cost-effective. 40 It is also noteworthy that Canadians are increasingly getting their annual influenza vaccination through pharmacies, with the 2017-2018 Seasonal Influenza Vaccine Coverage Survey reporting that of those who received an influenza vaccine, 34.2% were vaccinated in a pharmacy compared to 30.4% in a physician's office. 41 As more provinces and territories enable pharmacists to vaccinate, this number can be expected to grow.
Limited studies have evaluated the impact of pharmacist provision of Td and/or Tdap. One US study (2014) found that Tdap vaccination rates of close contacts of neonates were increased under a coordinated pharmacy and hospital Tdap vaccination program. 42 It is also expected that pharmacists have the potential to greatly improve Td and Tdap vaccination in adults, especially pregnant women and their families, who are often in pharmacies frequently (e.g., purchasing prenatal vitamins). Notably, in Canadian jurisdictions where pharmacists are unable to provide publicly funded Tdap vaccines to pregnant women, pharmacists can provide a referral to other providers (e.g., family practitioners) to help optimize Tdap vaccination rates.
In general, studies have not assessed the impact of pharmacist provision of vaccinations in under/unimmunized adults (e.g., with measles, mumps, rubella, meningococcal and polio vaccines). Most studies addressing these vaccines have been surveys of which vaccines pharmacists are administering and have found that pharmacists currently deliver at least some of these vaccines. 43, 44 To help protect against outbreaks of measles in particular, pharmacists can play an important role in vaccine administration (in jurisdictions where injection authority includes MMR vaccines), or by referring patients to other immunizers, to increase overall measles vaccination coverage.
Pharmacist-administered routine vaccinations-Beyond influenza
Given that pharmacists are trusted and highly accessible vaccine providers, they have significant potential to affect routine vaccination rates and improve health outcomes. Pharmacists have the responsibility to provide immunizations and are ideally positioned to assess for the need for multiple routine vaccines, for example, during regular patient encounters, such as new prescriptions, medication reviews and influenza vaccine screening. Currently, pharmacy-based influenza vaccination programs are considered an unequivocal success-with pharmacists delivering over 34% of adult flu doses across Canada (according to 2018 survey data)-and research evidence supports vaccination by pharmacists to increase vaccine coverage rates. 15 Building on this success and as the scope of pharmacy practice continues to expand, pharmacists have a tremendous opportunity to provide other routine vaccination services, with the goal of reducing additional infectious disease and complications through improved vaccine uptake. Future research is needed in this area in Canada. ■
